A perturbation wave solution of the Robinson-Trautman equations is proved to be a perturbation of the Schwarzschild black hole which describes an outgoing axial gravitational wave and corresponds to a special case of Chandrasekhar's algebraically special perturbation of the Schwarzschild metric.
Schwarzschild metric.
Gravitational perturbations of the Schwarzschild black hole have been studied for more than twenty years [1] . Recently much research has focused on the equations given by Regge and Wheeler [2] and by Zerilli [3] , and in particular on the quasi-normal mode solutions of these equations [4] [5] [6] [7] . The nature of the potential in the equations describing the perturbation makes it difficult to obtain exact analytical solutions, so that most work has employed numerical methods of one kind or another [4] [5] [6] [7] . The only exact analytical perturbation solution known was found by Chandrasekhar [8] , and Leaver [5] pointed out that it seemed to be part of a sequence of quasi-normal modes. It has, uniquely among the quasi-normal modes, a purely imaginary frequency.
Recent numerical computations [7, 9] , however, have not given a quasinormal mode with exactly the purely imaginary frequency that corre- In this paper we show that Chandrasekhar's special solution is simply the linear approximation to the Robinson-Trautman (RT) solution [10] where that solution limits to the Schwarzschild solution. It describes a purely outgoing axial wave.
The aobinson-Trautman metric [11] (with signature -2)
where u is an outgoing null coordinate, satisfies the field equations
and where 
the RT metric (1) becomes the Schwarzschild metric. We wish to study the RT equation as perturbations about the Schwarzschild metric. If we introduce the Newman-Penrose operators ~ and ~ [12] , operating on a function q of ~ and ~ with spin weight s, we have = 2Po -"oc(P ,7), =
